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Description 

[0001] The present invention refers to injection car- 
fridges of the dual-chamber type. More specifically, it 
refers to improvements in injection cartridges of the s 
dual-chamber type, whereby sterility of the components 
in the cartridge may be assured. 
[0002] Injection cartridges of the dual-chamber type 
have found a very wide use in the administering of 
injectable preparations which are riot stable as a solu- 
tion or dispersion in a liquid phase. As examples of such 
preparations may be mentioned certain protein com- 
pounds and hormones, such as growth hormones. 
These preparations are provided in a dry form, which is 
mixed with a liquid phase, usually water or an aqueous 
solution immediately before the administering. 
[0003] An injection cartridge of the dual-chamber type 
is generally shaped as a tubular barrel, which is divided 
into a front chamber and' a rear chamber by means of a 
front piston. The front chamber contains the dry compo- 
nent of the injectable preparation, arid is closed at its 
front end by a closure which permits the establishment 
of a liquid connection with the outside. Such a closure 
may be in the form of a rubber septum which may be 
pierced by a hollow needle for withdrawing or expelling 
a liquid mixture from the front chamber. The rear cham- 
ber is filled with the liquid component of the injectable 
preparation, usually water or an aqueous solution, and 
is closed at its rear end by a rear piston. 
[0004] When the injectable preparation is to be pre- 
pared, pressure is applied on the rear piston to move it 
forward. This pressure is transmitted through the essen- 
tially incompressible liquid to the front piston, such that 
this piston is also moved forward. By this forward move- 
ment, the front piston activates a bypass connection, 
such that the liquid in the rear chamber can flow over 
into the front chamber by the action of the forward 
movement of the rear piston, to be mixed with the solid 
component of the injectable preparation. When all of the 
liquid in the rear chamber has been made to flow over 
into the front chamber, the front face of the rear piston 
will abut the rear face of the front piston. On further for- 
ward movement of the rear piston, the two pistons will 
act as one single piston to expel the mixed injectable 
preparation from the front chamber through the liquid 
connection mentioned above. Alternatively, the front 
chamber may serve as a reservoir for the mixed injecta- 
ble preparation, and portions thereof may be withdrawn 
through said liquid connection. 
[0005] The bypass connection for the liquid from the 
rear chamber to the front chamber may be arranged as 
a channel in the interior wall of the barrel of the car- 
tridge. This channel is exposed by the front piston on its 
movement forward, to afford a liquid connection 
between the two chambers! Other arrangements are 
also possible. 

[0006] When the injectable preparation is prepared 
from the two components, the injection cartridge is usu- 



ally placed in a holder device provided with means for 
applying the pressure on the rear piston. The holder 
device may-also be provided with means for metering 
and administering doses of the mixed injectable prepa- 
ration. 

[0007] The design and function of injection cartridges 
of the dual-chamber type is well-known to those skilled 
in the art, and need not be described here in more 
detail: Also, a number of the above-mentioned holder 
devices are well-known; and some of them are commer- 
cially available. 

[0008] In the manufacture of injection cartridges of the 
dual-chamber type, it is of course of the utmost impor- 
tance that sterility is maintained, so that no risk of micro- 
bial contamination of the injectable preparation will 
arise. However, this has been a problem with the prior 
art injection cartridges of the dual-chamber type. 
[0009] In the prior art process for manufacture, the 
empty cartridges are provided with the front piston in 
place. The barrel of the cartridge is shaped as a cylindri- 
cal tube, which may be shaped as a bottleneck at its 
front end to receive the closure, which usually consists 
of a rubber septum and a metal capsule having an 
opening in its middle. The front chamber is filled with a 
solution of the solid component of the injectable prepa- 
ration, and the cartridge with its contents is then sub- 
jected to a freeze-drying process to evaporate the 
solvent and afford the component in a dry solid form. 
The front end of the cartridge is then closed with the clo- 
sure means, and the rear chamber of the cartridge is 
filled with the liquid component of the injectable prepa- 
ration and is closed by insertion of the rear piston. 
[0010] All these operations must be carried out under 
aseptic or sterile conditions to assure against contami- 
nation by microorganisms. The finished cartridge can- 
not be heat sterilized by autoclaving, as this would 
degrade the sensitive solid component of the injectable 
preparation. The most critical of these operations is the 
filling of the cartridge containing the solid component 
with the liquid component, and the sealing of the rear 
chamber with the rear piston. In this operation, there is 
a considerable risk of microbial contamination. 
[001 1 ] It would be preferable to be able to fill the car- 
tridge with the liquid component in the rear chamber 
and seal this chamber as a first step and then sterilize 
this assembly by autoclaving, and subsequently fill the 
front chamber with the solution of the solid component 
and carry out the freeze-drying step. However, this has 
not been possible, due to the fact that the cartridge with 
the liquid -component in the rear chamber cannot be 
subjected to the vacuum applied during the freeze-dry- 
ing step. The pressure prevailing in the rear chamber 
with the liquid will strive to expel the front and rear pis- 
tons from the barrel of the cartridge, and even if it is pos- 
sible to secure the rear piston by some suitable holder 
arrangement during the freeze-drying step, this has not 
been possible for the front piston. Thus, during the 
freeze-drying step, the front piston will move forward by 
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the influence of the pressure in the rear chamber, and 
will push out the solution of the solid component from 
the front chamber. . _ . 

[001 2] By the present invention, this disadvantage is 
eliminated. An injection cartridge of the dual-chamber 5 
type is provided, which may be subjected to a freeze- 
drying process while its rear chamber is filled with a liq- 
uid, without any risk of its pistons being displaced by the 
influence of a pressure difference between the front and 
the rear chamber. The pressure difference is usually 
about one atmosphere or one bar (1013 millibars, to be 
exact), which corresponds to the case when the con- 
tents of the front chamber is freeze-dried under vacuum 
conditions, while the rear chamber is filled with a liquid 
at atmospheric pressure. In such a case, there is conse- 
quently a vacuum in front of the piston and essentially 
atmospheric pressure behind the piston. Small devia- 
tions in this pressure differential are possible, mostly 
dependent on the temperature of the liquid in the rear 
chamber and on the ambient pressure of the atmos- 
phere. 

[001 3] Thus, the present invention refers to an injec- 
tion cartridge of the dual-chamber type, which com- 
prises a cylindrical cartridge barrel having a front 
chamber for a solid component and a rear chamber for 
a liquid component of an injectable preparation, said 
chamber being sealingly separated from each other by 
a displaceable front piston of a resilient material, and 
the rear chamber being closed at its rear end by a dis- 
placeable rear piston, an openable bypass connection 
for liquid from the rear chamber to the front chamber 
and a closure sealing the front end of the front chamber, 
and wherein the barrel of the cartridge is provided with 
a constriction such that said cartridge barrel has a non- 
circular cross-section at said constriction and that said 
front and rear pistons after having passed through said 
constriction will revert to their undeformed state for seal- 
ing against the interior wall of the barrel, and act as one 
single piston to expel the mixed injectable preparation 
from the front chamber. What characterizes the inven- 
tion is that before the liquid bypass connection has been 
opened, the separating front piston is positioned close 
to the rear of the constriction, said constriction exerting 
a resistance against a forward displacement of the front 
piston such that said front piston is prevented from mov- 
ing forward when there is a vacuum in front of it and 
essentially atmospheric pressure behind it, and that 
said rear piston on being urged forward exerts a pres- 
sure on the front piston to urge it into and through said 
constriction such that said front piston while overcoming 
said resistance is deformed such that said liquid bypass 
connection is established. 

[0014] EP-A-0 172 990 discloses an injection car- 
tridge of the dual-chamber type as defined in the pre- 
amble of the present claim 1 . However, the arrangement 
of the front piston and the constriction which affords the 
bypass connection disclosed in this reference is prima- 
rily designed to facilitate the mixing of the liquid with the 



solid component. Ther is nothing in this reference 
which discloses that the constriction should exert a 
resistance against a. forward movement of the forward 
piston when a certain pressure acts on this piston, but 
that this resistance should be overcome when this pres- 
sure is increased. 

[0015] The invention further refers to a method for 
manufacturing an injectable preparation of a pharma- 
ceutically active agent suitable for storage in a dual- 
chamber injection cartridge as defined above. This 
method is characterized by the steps of 

A. filling the rear chamber of said injection cartridge 
with the liquid component of the preparation, a dis- 
placeable front piston being arranged to separate 
the front and rear chamber, s 

B. sealing said rear chamber and optionally sub- 
jecting said injection cartridge to heat sterilization; 

C. charging a solution of said pharmaceutical ly 
active agent into the front chamber of said injection 
cartridge; 

D. subjecting said injection cartridge to a freeze- 
drying process, said front piston being prevented 
from being displace during the freeze-drying proc- 
ess, and 

E. sealing said front chamber of said injection car- 
tridge. 

[0016] Furthermore, the invention refers to an injec- 
tion cartridge of the dual-chamber type as defined 
above, which is characterized in that it has been manu- 
factured according to the method defined above. 
[001 7] The front piston which separates the front and 
rear chambers is prevented from being displaced by the 
resistance offered by the constriction in the cartridge 
barrel. By the application of additional force, however, 
this piston may be deformed sufficiently to pass through 
said constriction and, by becoming deformed, will allow 
the liquid component to pass by and enter the front 
chamber to be mixed with the solid, pharmaceutical^ 
active component. 

[001 8] Through the injection cartridge and the method 
of the present invention, it has for the first time become 
possible to freeze-dry the solution of the active agent in 
the front chamber of the cartridge while the liquid com- 
ponent of the injectable preparation is already present 
in the rear chamber. This brings about considerable 
advantages, as has been described in the foregoing. 
[0019] Preferably, the constriction has such a shape 
that the cartridge barrel has an oval or a dumbbell - 
shaped cross-section at the site of said constriction. 
[0020] In the drawings, Figure 1 shows a sectional 
view of an injection cartridge of the invention with a liq- 
uid filled into its rear chamber. Figure 2 shows the same 
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cartridge with a solution of the solid component filled 
into the front chamber. Figure 3 shows th same car- 
tridge during the freeze-drying process. Figure 4 after 
completion of the freeze-drying process. Figure 5 
shows the same cartridge during the displacement for- 5 
ward of the front piston and the opening of the liquid 
bypass connection. Figures 6 and 7 show two different 
shapes of the constriction in cross-sectional views. In 
the drawings, like parts have the same reference num- 
bers. 

[0021] Figure 1 is a schematic longitudinal sectional 
view of an injection cartridge according to the invention. 
The cartridge comprises a barrel 1 , which is divided into 
a front chamber 2 and a rear chamber 3 by means of a 
displaceable front piston 4. The rear chamber 3 con- 
tains a liquid 5 and is sealed at its rear end by a dis- 
placeable rear piston 6. The liquid is primarily sterile 
water or a sterile aqueous solution. However, other 
types of liquids, such as emulsions or suspensions are 
also possible. At its front end 7, the cartridge barrel 1 is 
shaped to receive a closure of a known type, such as a 
rubber septum and a metal capsule. As such a closure 
is well-known to those skilled in the art, it is not shown 
in the drawing. 

[0022] According to the invention, the barrel 1 of the 
cartridge is provided with a constriction 8, and the front 
piston 4 is situated close or preferably immediate to the 
rear of said constriction 8. Thus, the constriction 8 pre- 
vents any inadvertent displacement forward of the front 
piston 4. 

[0023] The barrel 1 of the cartridge is usually made 
from glass or a plastic material, and the constriction 
may be arranged by pinching the barrel with a suitable 
pinching tool while the barrel material has been sof- 
tened by heating. The constriction may also be 
arranged by securing a ring-shaped constricting piece 
inside the barrel at a suitable position, if softening by 
heat is not suitable. 

[0024] Figure 2 is a schematic sectional view of the 
same injection cartridge, where the front chamber 2 has 
been filled with a solution 9 of the solid component of 
the injectable preparation. Prior to the filling of the solu- 
tion in the front chamber, the cartridge with the liquid 
component enclosed in the rear chamber 3 has been 
subjected to a heat sterilizing process to render it sterile 
before the solution 9 is filled into the front chamber 2. 
Such a sterilizing process is possible in a pressure auto- 
clave, where the pressure counteracts the tendency of 
the liquid 5 in the rear chamber 3 to expand under the 
influence of the heat and displace one or both of the 
front piston 4 and the rear piston 6. 
[0025] Figure 3 shows a schematic longitudinal sec- 
tional view of the same injection cartridge while it is sub- 
jected to a freeze-drying process. The liquids 5 in the 
rear chamber and 9 in the front chamber are here fro- 
zen, and vapour escapes from the frozen solution 9, as 
is shown by the arrow 1 0. 

[0026] As the freeze-drying is carried out under vac- 



uum, the pressure prevailing in the rear chamber 3 
strives to displace the front piston 4 forward and the rear 
piston 6 rearward. However, the constriction 8 prevents 
the displacement forward of the front piston 4, while the 
rear piston 6 is held secure by a clamping device of a 
known type (not shown). Thus, nothing of the contents 
of the rear chamber 3 escape from said chamber. 
[0027] Figure 4 shows a schematic sectional view of 
the same cartridge after the freeze-drying process has 
been completed. The solution in the front chamber 2 
has been evaporated to give a solid residue 11, which is 
the solid component of the injectable preparation. The 
frozen liquid 5 in the rear chamber has thawed into its 
liquid state. Also, the front chamber has been sealed by 
a suitable closure (not shown) at its front end 7. This is 
usually carried out inside the freeze-drying chamber 
after completion of the freeze-drying process, by the 
use of suitable equipment, which is known to those 
skilled in the art. 

[0028] After the vacuum in the freeze-drying chamber 
has been released, the cartridge may be taken out. Its 
contents in the two chambers 2 and 3 is now completely 
sterile, and the cartridge may be stored until it is to be 
used for administering one or more injections, or for the 
preparation of an injectable preparation to be withdrawn 
from the cartridge. 

[0029] Figure 5 shows a schematic longitudinal sec- 
tional view of the injection cartridge of the invention 
when the liquid in the rear chamber is to be mixed with 
the solid component in the front chamber. A forward 
pressure is applied on the rear piston 6, as is symbol- 
ized by the arrow 12. This pressure will be transmitted 
through the essentially incompressible liquid 5 to act on 
the front piston 4. At a sufficiently high pressure on the 
rear piston 6, the front piston 4 will overcome the resist- 
ance of the constriction 8 in the barrel 1 and will be 
urged into said constriction. This will be possible 
because the front piston 4 is manufactured from a suit- 
ably resilient material, such as rubber. When the front 
piston 4 is urged into the constriction 8, it will be 
deformed, and will strive to adapt to the cross-section of 
the constriction 8. However, as said cross-section is 
non-circular, the resilience of the piston material is not 
sufficient to allow the piston 4 to adapt completely to the 
cross-section. Instead, leaks will occur between the 
deformed piston 4 and the interior wall of the barrel 1 , to 
afford a bypass liquid connection from the rear chamber 
3 to the front chamber 2. Thus, the liquid 5 will flow from 
the rear chamber 3 into the front chamber 2 under the 
influence of the pressure 12 acting on the rear piston 6, 
bypassing the deformed front piston 4, as is shown by 
the arrows 13. The liquid component 5 will now be 
mixed with the solid component 1 1 to dissolve it or dis- 
perse it into the injectable preparation. 
[0030] When the rear piston 6 has been moved for- 
ward so far that it abuts the front piston 4, all of the liquid 
component 5 has been transferred to the front chamber 
2. Further pressure on the rear piston 6 will make the 
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two pistons 6 and 4 act like one single piston and will 
urge them through the constriction 8 out into the front 
chamber 2. This is possible because of the resilience of 
the material of the pistons 4 and 6, and after the two pis- 
tons have passed through the constriction 8, they will 5 
revert to their undeformed state and will seal against the 
interior wall of the barrel 1. They will then act like one 
single piston in the front chamber 2 for expelling the 
mixed injectable preparation through a liquid connection 
which has been opened through the closure of the front w 
end 7. This liquid connection can consist of a hollow 
needle, which may be pointed at both ends for directly 
administering the preparation to a patient, or which may 
be connected to a tube, which at its other end is con- 
nected to a needle or cannula for injection or infusion to 15 
a patient. Such arrangements are well-known to those 
skilled in the art, and are therefore not shown in the 
drawing. 

[0031 ] Figures 6 and 7 show two embodiments of the 
constriction 8 in the barrel 1 of the injection cartridge of 
the invention. The figures are cross-sectional views 
along the line A-A in figure 5. 
[0032] In figure 6, it will be seen that the constriction 8 
of the barrel 1 of the injection cartridge has an oval 
cross-section. The front piston 4 is deformed to adapt to 25 
this cross-section, but its resilience is not sufficient to 
adapt completely, and spaces 14 will form between the 
piston 4 and the interior wall of the barrel 1. These 
spaces 14 will serve as bypass connections to afford a 
passage of liquid from the rear chamber 3 into the front 30 
chamber 2. 

[0033] Figure 7 shows an embodiment where the con- 
striction 8 has a cross-section which is essentially 
shaped like a dumbbell. When the front piston 4 is 
deformed and strives to adapt to this shape, spaces 15 35 
are formed which allow the passage of liquid from the 
rear chamber 3 into the front chamber 2. 
[0034] Other shapes of the cross-section of the con- 
striction 8 are also possible. What is important is that 
the cross-section should not be circular. A piston which 40 
is deformed to adapt to a circular cross-section having a 
smaller diameter will still seal against the interior wall, 
and will not give any spaces for a bypass flow of liquid. 
[0035] The shape and size of the constriction 9 and 
the shape and resilience of the pistons 4 and 6 should 45 
be selected such that the front piston in its initial position 
close to the rear of the constriction cannot overcome the 
resistance of said constriction by the action of only the 
pressure differential during the freeze-drying step. 
When additional force is applied on the piston, however, so 
it should be able to pass through the constriction while 
being deformed, and be able to revert to its original 
shape and resilience after having passed through said 
constriction. These parameters may be determined by 
one skilled in the art by routine experiments, once the 55 
basic inventive idea has been understood. 
[0036] Thus, the constriction 9 and the front piston 4 
should be constructed in such a way that the force nec- 



essary to push the piston 4 into the bypass zone formed 
by the constriction 9 (Fop en ) is greater than the force 
arising from the pressure difference between the two 
faces of the piston 4 during the freeze-drying process 
(F jyo ) This pressure difference reaches a maximum 
value (aP) of about 1013 millibars (about one atmos- 
phere or 10 N/cm 2 ), which usually occurs in the second- 
ary stage of the freeze-drying process, provided that the 
rear chamber is closed at the same pressure and tem- 
perature as is used in the secondary drying. The neces-- 
sary force can then be calculated with knowledge of the 
interior diameter (Dj) of the cartridge barrel: 

F open> F lyo = * P max xD i 2x */ 4 

However, the value of F^n should not be too high, as 
this will make the handling of the injection device incon- 
venient when the components are to be mixed, in prac- 
tice, this sets a useful interval for the value of F open . An 
example: If the interior diameter of the barrel is 1 .5 cm, 
the value of F| yo will be about 17.7 N. If the maximum 
necessary force for convenient handling of the device is 
set to about 25 N, the constriction should provide an 
intermediate F open value of, say, about 20 N. The selec- 
tion of a suitable size of the constriction in connection 
with suitable dimensions and materials of the front and 
rear pistons 4 and 6 is well within the competence of a 
person skilled in this art. 

[0037] For the readying of the cartridge by mixing the 
two components into the injectable preparation and the 
subsequent administering of one or more doses of said 
preparation, the injection cartridge is usually placed in a 
holder device; Such holder devices of various designs 
are known to those skilled in the art, and need not be 
described here in greater detail. They usually comprise 
a piston rod for moving the rear wall forward to establish 
the liquid bypass connection, and a metering device for 
the subsequent metering out of doses of the injectable 
preparation for administering to the patient. A number of 
such devices are intended to be used by a patient for 
administering injections to himself. Many such devices 
are of a disposable type, such that an emptied cartridge 
cannot be taken out from the device without breaking 
said device, thus making it impossible to use the device 
more than once. This is an important safety feature. 
[0038] in NO-A-80 841 is disclosed a tubular ampoule 
comprising two chambers which are separated by a 
stopper positioned in a liquid component and which is 
closed at one end by a movable wall. The separating 
stopper provides a complete seal between the two 
chambers while it is positioned in the constriction, and it 
may be pushed out into the chamber containing the 
solid component by applying pressure on the movable 
wail closing the other end of the ampoule. Once pushed 
out into the chamber, the stopper lies loose in the cham- 
ber and cannot serve as a piston for expelling the mixed 
preparation from the ampoule, as it does not seal 
against the interior wall of the barrel. The movable wall 
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at the other end of the ampoule is only displaced a short 
distance sufficient to push out the stopper from the con- 
striction, so that a connection is established, between 
the two chambers, and there is no question of establish- 
ing a temporary bypass connection for a liquid. Also, the 5 
opposite end of the ampoule from the movable wall is 
closed permanently, and there is no arrangement of a 
pierceable closure at this end. Therefore, the disclosure 
of NO-A-80 841 will not lead a person skilled in the art 
to the present invention. 

[0039] The injection cartridge of the present invention 
is manufactured from previously known materials, such 
as glass or plastics, and in a conventional way. As 
stated above, the dimensions of the constriction and the 
material and dimensions of the pistons are selected 
such that a suitable resistance is achieved against the 
forward movement of the pistons through the constric- 
tion It must be ensured that the front piston is not inad- 
vertently displaced during the freeze-drying process on 
the heat sterilizing process, but that it may be displaced 
against the resistance of the constriction by the applica- 
tion of a reasonably greater force, at the same time as it 
is temporarily deformed to afford the bypass liquid con- 
nection. 

[0040] The injection cartridge of the present invention 
may be used for any injectable preparation which is 
unstable in its ready-mixed state and which must be 
prepared immediately before use by mixing a solid and 
a liquid component. It is especially suitable for the prep- 
aration and administering of such preparations as solu- 
tions or dispersion of hormones, such as human growth 
hormone, and other proteins which are easily degraded 
in an aqueous solution. 

[0041] Through the present invention, it has been 
made possible to provide an injection cartridge of the 
dual-chamber type, which can be subjected to a heat- 
sterilizing process and^a freeze-drying process while 
the liquid component is present in the rear chamber of 
the cartridge, without any risk of inadvertent displace- 
ment of the front piston separating the front and the rear 
chamber. This will considerably decrease the risk of 
contamination by micro-organisms during the manufac- 
ture and preparation of the cartridges. Also, the injection 
cartridges of the invention do not require any important 
modification of the freeze<lrying equipment convention- 
ally used. This makes the invention advantageous from 
an economical point of view. 

[0042] Furthermore, through the bypass arrangement 
of the invention, there will be no need for a bypass chan- 
nel arranged in the wall of the cartridge, so that there 
will be no external projection from the barrel of the car- 
tridge. This makes the cartridge take up less space in a 
holder device, which may therefore be made slimmer 
and less bulky, so that it will be easier for a patient to 
carry around. 

[0043] In the foregoing specification, the invention has 
primarily been described with reference to the embodi- 
ments shown in the drawings. However, a person skilled 



in the art will realize that other embodiments and modi- 
fications are possible within the scope of the annexed 
claims. 

Claims 

1. An injection cartridge of the dual-chamber type, 
comprising a cylindrical cartridge barrel (1) having 
a front chamber (2) containing a solid component 
(11)- and a rear chamber (3) containing a liquid 
component (5) of an injectable preparation, said 
chambers (2, 3) being sealingly separated from 
each other by a displaceable front piston (4) of a 
resilient material, and the rear chamber (3) being 
closed at its rear end by a displaceable rear piston 
(6), an openable bypass for liquid (5) from the rear 
chamber (3) to the front chamber (2) and a closure 
sealing the front end (7) of the front chamber (2), 
and wherein the barrel (1) of the cartridge is pro- 
vided with a constriction (8) such that said cartridge 
barrel (1) has a non-circular cross-section at said 
constriction (8), and that the front and rear pistons 
(4, 6) after having passed through said constriction 
will revert to their undeformed state for sealing 
against the interior wall of the barrel (1), and act as 
one single piston to expel the mixed injectable prep- 
aration from the front chamber, and characterized 
in that before said liquid bypass connection has 
been opened, the separating front piston (4) is posi- 
tioned close to the rear of the constriction (8), said 
constriction (8) exerting a resistance against a for- 
ward displacement of the front piston (4) such that 
said front piston (4) is prevented from moving for- 
ward when there is a vacuum in front of it and 
essentially atmospheric pressure behind it, and that 
said rear piston (6) on being urged forward exerts a 
pressure on the front piston (4) to urge it into and 
through said constriction (8) such that said piston 
(4) while overcoming said resistance is deformed 
such that said liquid bypass connection is estab- 
lished. 

2. An injection cartridge according to claim 1 , charac- 
terized in that the barrel (1) of the cartridge has a 
oval cross-section at said constriction (8). 

3. An injection cartridge according to claim 1 , charac- 
terized in that the barrel (1) of the cartridge has a 
dumbbell-shaped cross-section at said constriction 
(8). 

4. An injection cartridge according to any one of 
claims 1-3, characterized in that the liquid compo- 
nent (5) in the rear chamber (3) is sterile water or a 
sterile aqueous solution. 

5. A method for filling a dual-chamber injection car- 
tridge with an injectable preparation of a pharma- 
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ceuticatly active agent suitable for storage in a dual- 
chamber injection cartridge said cartridge compris- 
ing, a cylindrical cartridge barrel (1) having a front . 
chamber (2) containing a solid component (1 1) and 
a rear chamber (3) containing a liquid component 5 
(5) of an injectable preparation, said chambers (2, 
3) being sealingly separated from each other by a 
displaceable front piston (4) of a resilient material, 
and the rear chamber (3) being closed at its rear 
end by a displaceable rear piston (6), an openable w 
bypass connection for liquid (5) from the rear cham- 
ber (3) to the front chamber (2) and a closure seal- 
ing the front end (7) of the front chamber (2), and 
wherein the barrel (1) of the cartridge is provided 
with a constriction (8) such that said cartridge bar- 15 
rel (1) has a non-circular cross-section at said con- 
striction (8), and that the front and rear pistons (4, 
6) after having passed through said constriction will 
revert to their undeformed state for sealing against 
the interior wall of the barrel (1 ) and act as one sin- 20 
gle piston to expel the mixed injectable preparation 
from the front chamber, characterized by the steps 
of 

A. filling the rear chamber (3) of said injection 25 
cartridge with the liquid component (5) of the 
injectable preparation, a displaceable front pis- 
ton (4) being arranged to separate the front and 
rear chambers (2, 3); 

30 

B. sealing said rear chamber (3); 

C. charging a solution (9) of said pharmaceuti- 
cal^ active agent into the front chamber (2) of 
said injection cartridge; 35 

D. subjecting said injection cartridge to a 
freeze-drying process, said front piston (4) 
being prevented by said constriction from being 
displaced during the freeze-drying process; 40 
and 

E. sealing said front chamber (2) of said injec- 
tion cartridge. 

45 

6. A method according to claim 5, further comprising 
the step of subjecting said injection cartridge to 
heat sterilization prior to said freeze-drying proc- 
ess. 

50 

7. A method according to claim 4 or 5, wherein the 
sealing of the front chamber (2) is carried out while 
the cartridge is within a freeze-drying apparatus. 

8. An injection cartridge of the dual-chamber type, 55 
comprising a cylindrical cartridge barrel (1) having 

a front chamber (2) containing a solid component 
(11) and a rear chamber (3) containing a liquid 
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component (5) of an injectable preparation, said 
chambers (2, 3) being sealingly separated from 
each other by a displaceable front piston (4) of a 
resilient material, and the rear chamber (3) being 
closed at its rear end by a displaceable rear piston 
(6), an openable bypass connection for liquid (5) 
from the rear chamber (3) to the front chamber (2) 
and a closure sealing the front end (7) of the front 
chamber (2), and wherein the barrel (1) of the car- 
tridge is provided with a constriction (8) such that 
said cartridge barrel (1) has a non-circular cross- 
section at said constriction (8), and that the front 
and rear piston (4, 6) after having passed through 
said constriction will revert to their undeformed 
state for sealing against the interior wall of the bar- 
rel (1) and act as one single piston to expel the 
mixed injectable preparation from the front chamer 
and characterized in that it is manufactured accord- 
ing to the method of any one of claims 5 to 7. 

PatentansprGche 

1. Injektionskartusche . vom Doppelkammertyp, 
umfassend eine zylindrische Kartuschentrommel 

(1) mit einer vorderen Kammer (2), die eine teste 
Kbmponente (11) enthait, und einer hinteren Kam- 
mer (3), die eineflussige Komponente (5) einer inji- 
zierbaren Zubereitung enthait, wobei die Kammern 
(2, 3) in dichter Weise voneinander durch einen ver- 
schiebbaren vorderen Kolben (4) aus einem elasti- 
schen Material getrennt sind und die hintere 
Kammer (3) an ihrem hinteren Ende durch einen 
verschiebbaren hinteren Kolben (6) verschlossen 
ist, eine Umgehungsieitung fur Flussigkeit (5) aus 
der hinteren Kammer (3) zu der vorderen Kammer 

(2) , die geOffnet werden kann, und einen Ver- 
schluB, der das vordere Ende (7) der vorderen 
Kammer (2) verschlieBt, und wobei die Trommel (1) 
der Kartusche mit einer Verengung (8) versehen ist, 
so daB die Kartuschentrommel (1) an der Veren- 
gung (8) einen nicht-kreisf6rmigen Querschnitt hat 
und daB der vordere und der hintere Kolben (4, 6) 
nach Hindurchgehen durch die Verengung in ihren 
undeformierten Zustand zuriickkehren, urn einen 
dichten AbschluB zu der inneren Wand der Trom- 
mel (1) zu bilden, und als ein einzelner Kolben wir- 
ken, urn die gemischte injizierbare Zubereitung aus 
der vorderen Kammer herauszudrucken, und 
dadurch gekennzeichnet, daB, bevor die Umge- 
hungsleitungsverbindung fur Flussigkeit geOffnet 
worden ist, der trennende vordere Kolben (4) nahe 
des ruckwartigen Endes der Verengung (8) ange- 
ordnet ist, wobei die Verengung (8) einen Wider- 
stand gegen eine Vorwartsverschiebung des 
vorderen Kolbens (4) ausubt, so daB der vordere 
Kolben (4) daran gehindert wird, sich nach vorne zu 
bewegen, wenn ein Vakuum vor ihm und im 
wesentlichen atmospharischer Druck hinter ihm 
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vorliegt, und daB der hintere Kolben (6), wenn er 
nach vorne gedrangt wird, einen Druck auf den vor- 
deren Kolben (4) ausubt, urn diesen in und durch 
die Verengung (8) zu drangen, so daB der Kolben 
(4), wahrend er den Widerstand uberwindet, defor- 
miert wird, so dal3 die Umgehungsleitungsverbin- 
dung fur Flussigkeil hergestellt wird. 

2. Injektionskartusche nach Anspruch 1, dadurch 
gekennzeichnet, daB die Trommel (1) der Kartu- 
sche einen ovalen Querschnitt an der Verengung 
(8) aufweist. 

3. Injektionskartusche nach Anspruch 1, dadurch 
gekennzeichnet, daB die Trommel (1) der Kartu- 
sche einen hantelfOrmigen Querschnitt an der Ver- 
engung (8) aufweist. 

4. Injektionskartusche nach einem der Anspruche 1 
bis 3, dadurch gekennzeichnet, daB die flussige 
Komponente (5) in der hinteren Kammer (3) steriles 
Wasser oder eine sterile waBrige Losung ist. 

5. Verfahren zum FQIIen einer Doppelkammer-lnjekti- 
onskartusche mit einer injizierbaren Zubereitung 
eines pharmazeutisch wirksamen Mittels, das fur 
eine Lagerung in einer Doppelkammer- Injektions- 
kartusche geeignet ist, wobei die Kartusche eine 
zylindrische Kartuschentrommel (1) mit einer vor- 
deren Kammer (2), die eine feste Komponente (11) 
enthalt, und einer hinteren Kammer (3), die eine 
flussige Komponente (5) einer injizierbaren Zube- 
reitung enthalt, wobei die Kammern (2, 3) in dichter 
Weise voneinander durch einen verschiebbaren 
vorderen Kolben (4) aus einem elastischen Material 
getrenrrt sind und die hintere Kammer (3) an ihrem 
hinteren Ende durch einen verschiebbaren hinteren 
Kolben (6) verschlossen ist, eine Umgehungslei- 
tungsverbindung fur Flussigkeit (5) aus der hinteren 
Kammer (3) zu der vorderen Kammer (2), die geoff- 
net werden kann, und einen VerschluB, der das vor- 
dere Ende (7) der vorderen Kammer (2) 
verschlieBt, umfaBt, und wobei die Trommel (1) der 
Kartusche mit einer Verengung (8) versehen ist, so 
daB die Kartuschentrommel (1) an der Verengung 
(8) einen nichtkreisformigen Querschnitt hat und 
daB der vordere und der hintere Kolben (4, 6) nach 
Hindurchgehen durch die Verengung in ihren unde- 
formierten Zustand zuruckkehren, urn einen dich- 
ten AbschluB zu der inneren Wand der Trommel (1) 
zu bilden, und als ein einzelner Kolben wirken, urn 
die gemischte injizierbare Zubereitung aus der vor- 
deren Kammer herauszudrucken, wobei das Ver- 
fahren gekennzeichnet ist durch die folgenden 
Schritte: 

A. Fullen der hinteren Kammer (3) der Injekti- 
onskartusche mit der flussigen Komponente 



(5) der injizierbaren Zubereitung, wobei ein 
verschiebbarer vorderer Kolben (4) angeordnet 
wird, urn die vordere und die hintere Kammer 
(2, 3) voneinander zu trennen; 

5 

B. VerschlieBen der hinteren Kammer (3); 

C. EinfOllen einer LOsung (9) des pharmazeu- 
tisch wirksamen Mittels in die vordere Kammer 

10 - (2) der Injektionskartusche; 

D. Unterwerfen der Injektionskartusche einem 
Gefriertrocknungsverfahren, wobei der vordere 
Kolben (4) durch die Verengung daran gehin- 

15 dert wird, wahrend des Gefriertrocknungsver- 

fahrens verschoben zu werden ; und 

E. VerschlieBen der vorderen Kammer (2) der 
Injektionskartusche. 

20 

6. Verfahren nach Anspruch 5, welches ferner den 
Schritt umfaBt, die Injektionskartusche einer Hitze- 
sterilisierung vor dem Gefriertrocknungsverfahren 
zu unterwerfen. 

25 

7. Verfahren nach Anspruch 4 oder 5, wobei das Ver- 
schlieBen der vorderen Kammer (2) ausgefuhrt 
wird, wahrend sich die Kartusche innerhalb einer 
Gefriertrocknungsvorrichtung befindet. 

30 

8. Injektionskartusche vom Doppelkammertyp, 
umfassend eine zylindrische Kartuschentrommel 
(1) mit einer vorderen Kammer (2), die eine feste 
Komponente (11) enthalt, und einer hinteren Kam- 

35 mer (3), die eine flussige Komponente (5) einer inji- 
zierbaren Zubereitung enthalt, wobei die Kammern 
(2, 3) in dichter Weise voneinander durch einen ver- 
schiebbaren vorderen Kolben (4) aus einem elasti- 
schen Material getrennt sind und die hintere 

40 Kammer (3) an ihrem hinteren Ende durch einen 
verschiebbaren hinteren Kolben (6) verschlossen 
ist, eine Umgehungsleitungsverbindung fur Flussig- 
keit (5) aus der hinteren Kammer (3) zu der vorde- 
ren Kammer (2), die geOffnet werden kann, und 

45 einen VerschluB, der das vordere Ende (7) der vor- 
deren Kammer (2) verschlieBt, und wobei die Trom- 
mel (1) der Kartusche mit einer Verengung (8) 
versehen ist, so daB die Kartuschentrommel (1) an 
der Verengung (8) einen nicht-kreisfOrmigen Quer- 

so schnitt hat und daB der vordere und der hintere Kol- 
ben (4, 6) nach Hindurchgehen durch die 
Verengung in ihren undeformierten Zustand 
zuruckkehren, um einen dichten AbschluB zu der 
inneren Wand der Trommel (1) zu bilden, und als 

55 ein einzelner Kolben wirken, um die gemischte inji- 
zierbare Zubereitung aus der vorderen Kammer 
herauszudrucken, und dadurch gekennzeichnet, 
daB sie gemaB dem Verfahren nach einem der 
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Anspruche 5 bis 7 hergestellt ist. 
Revendications 

1. Une cartouche d'injection du type k deux cham- 
bres, comprenant un fut de cartouche cylindrique 
(1) ayant une chambre avant (2) contenant un com- 
posant solide (1 1) et une chambre arriere (3) conte- 
nant un composant liquide (5) d'une preparation 
apte k etre injectee, lesdites chambres (2, 3) etant 
s6par6es de fagon etanche Tune de Tautre par un 
piston avant apte k §tre deplace (4) d'un materiau 
resilient et la chambre arrive (3) etant fermee k 
son extremite arriere par un piston arriere apte k 
§tre d6plac6 (6), une derivation apte k etre ouverte 
pour le liquide (5) k partir de la chambre arriere (3) 
k la chambre avant (2) et une fermeture etanchei- 
fiant I'extremite avant (7) de la chambre avant (2) et 
dans laquelle le fut (1) de la cartouche est muni 
d'un etranglement (8). si bien que ledit fut de car- 
touche (1) pr6serrte une section transversale qui 
n'est pas circulaire au niveau dudit etranglement (8) 
et que les pistons avant et arriere (4, 6) apr&s avoir 
traverse ledit etranglement reviennent k leur etat 
non d6forme pour etancheifier centre la paroi inte- 
rieure du fut (1) et agir corne un seul piston pour 
expulser la preparation apte k etre injectee meian- 
g6e k partir de la chambre avant, et caracterisee en 
ce que avant que ladite connexion de derivation de 
liquide a ete ouverte, le piston avant de separation 
(4) est positionne pres de I'arriere de retranglement 
(8), ledit etranglement (8) exergant une resistance 
contre un deplacement vers I'avant du piston avant 
(4) si bien que ledit piston avant (4) est emp§ch6 de 
se deplacer vers I'avant lorsqu'il y a une depression 
k I'avant de celui-ci et une pression essentiellement 
egale k la pression atmospherique derridre lui et en 
ce que ledit piston arriere (6) lorsqu'il est pouss6 
vers I'avant exerce une pression sur le piston avant 
(4) pour le pousser dans et au travers dudit etran- 
glement (8) si bien que ledit piston (4) tandis qu'il 
surmonte ladite resistance est d6form6 afin que 
ladite connexion de derivation de liquide sort eta- 
blie. 

2. Une cartouche d'injection selon la revendication 1 , 
caracterisee en ce que le fut (1) de la cartouche 
presente une section transversale ovale au niveau 
dudit etranglement (8). 

3. Une cartouche d'injection selon la revendication 1 , 
caracterisee en ce que le fut (1) de la cartouche 
presente une section transversale en forme d'hal- 
tere au niveau dudit etranglement (8). 

4. Une cartouche d'injection selon Tune quelconque 
des revendications 1 k 3, caracterisee en ce que le 
composant liquid (5) dans la chambre arriere (3) 



est de I'eau sterile ou une solution aqueuse sterile. 

5. Un precede pour remplir une cartouche d'injection 
k deux chambres avec une preparation apte k §tre 

5 injectee d'un agent actif du point de vue pharma- 
ceutique pour I'emmagasinement dans une cartou- 
che d'injection k deux chambres, ladite cartouche 
comprenant un fut de cartouche cylindrique (1) 
ayant une chambre avant (2) contenant un compo- 

10 sant solide (11) et une chambre arriere (3) conte- 
nant un composant liquide (5) d'une preparation 
apte k etre injectee, lesdites chambres (2, 3) etant 
s6par6es de fagon etanche i'une de I'autre par un 
piston avant apte k etre deplace (4) d'un materiau 

15 resilient et la chambre arriere (3) etant fermee k 
son extremite arriere par un piston arriere apte k 
etre deplace (6), une liaison de derivation apte k 
§tre ouverte pour le liquide (5) k partir de la cham- 
bre arriere (3) k la chambre avant (2) et une ferme- 

20 ture 6tanch6ifiant I'extremite avant (7) de la 
chambre avant (2) et dans laquelle le fut (1) de la 
cartouche est muni d'un etranglement (8), si bien 
que ledit fut de cartouche (1) presente une section 
transversale non circulaire au niveau dudit 6tran- 

25 glement (8), et que les pistons avant et arriere (4, 6) 
apres avoir traverse ledit etranglement reviennent k 
leur etat non d6form6 pour etanch6ifier contre la 
paroi interieuredu fut (1) et agir comme un seul pis- 
ton pour expulser la preparation apte k etre injectee 

30 meiang6e k partir de la chambre avant, caract6rise 
par les etapes consistant k : 

A. Remplir la chambre arriere (3) de ladite car- 
touche d'injection avec le composant liquide (5) 

35 de la preparation apte k etre injectee, un piston 

avant apte k etre deplace (4) etant age nee 
pour separer les chambres avant et arriere (2, 
3); 

B. Etancheifier ladite chambre arriere (3) ; 

40 C. Charger une solution (9) dudit agent actif du 

point de vue pharmaceutique dans la chambre 
avant (2) de ladite cartouche d'injection ; 

D. Soumettre ladite cartouche d'injection k un 
precede de congeiation-sechage, ledit piston 

45 avant (4) etant empeche par ledit etranglement 

d'etre deplace pendant le procede de congeia- 
tion-sechage ; et 

E. Etancheifier ladite chambre avant (2) de 
ladite cartouche d'injection. 

50 

6. Un proc6d6 selon la revendicaton 5 comprenant, en 
outre, retape consistant k soumettre ladite cartou- 
che d'injection k une sterilisation k la chaleur avant 
ledit procede de congeiation-sechage. 

55 

7. Un procede selon la revendication 4 ou 5, dans 
lequel retancheite de la chambre avant (2) est mise 
en oeuvre tandis que la cartouche est dans I'appa- 
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reil de cong6lation-s6chage. 

Une cartouche d'injection du type a deux chambres 
comprenant un fOt de cartouche cylindrique (1) 
ayant une chambr avant (2) contenant un compo- s 
sant solide (11) et une chambre arrive (3) conte- 
nant un composant tiquide (5) d'une proration 
apte a §tre injectee, lesdites chambres (2, 3) etant 
s6par6es de fagon Stanch e Tune de I'autre par un 
piston avant apte a §tre d6plac6 (4) d'un mat£riau w 
resilient et la chambre arrifere (3) 6tant ferm6e a 
son extr6mit6 arrtere par un piston arrive apte a 
§tre d6p!ace (6), une liaison de derivation apte a 
§tre ouverte pour le liquide (5) a partir de la cham- 
bre arrive (3) a la chambre avant (2) et une ferme- 15 
ture 6tanch6ifiant rextr6mit6 avant (7) de la 
chambre avant (2) et dans laquelle le fut (1) de la 
cartouche est muni d'un 6tranglement (8), si bien 
que ledrt fut de cartouche (1) pr6sente une section 
transversale non circulaire au niveau dudit 6tran- 20 
glement (8) et que les pistons avant et arri&re (4, 6) 
aprfcs avoir traverse ledit etranglement reviennent a 
leur etat non d£form6 pour etancheifier contre la 
paroi irrt£rieure du fut (1) et agir comme un seul pis- 
ton pour expulser ta preparation apte a §tre inject£e is 
m6lang6e a partir de la chambre avant et caracteri- 
s£e en ce qu'elle est fabriqu£e conform6ment au 
proc£d6 selon Tune quelconque des revendications 
5a7. 
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